Ca2+ entry blockers, force staircase and the onset of the positive inotropic action of cardiotonic steroids in isolated cardiac muscle.
1. Effects of alterations of Ca2+ fluxes on the force staircase phenomenon and on the positive inotropic action of strophanthidin or ouabain were examined in left atrial muscle preparations isolated from rabbit or rat heart. 2. The organic Ca2+ entry blockers converted the positive force staircase observed in rabbit heart to the negative staircase; however, Ni2+, Co2+ or a reduction of the extracellular Ca2+ concentration which reduces Ca2+ influx via the Na+/Ca2+ exchange mechanism as well as via the Ca2+ channels, failed to convert the force staircase. 3. All of these interventions or ryanodine, which inhibits Ca2+ release from the sarcoplasmic reticulum, delayed the onset of the positive inotropic effect of strophanthidin or ouabain without reducing the peak inotropic effect. 4. These results indicate that either Ca2+ antagonists reduce the Na+ influx in addition to reducing Ca2+ influx, or Ca2+ influx per se and not the Na+ influx is important for the staircase phenomenon, and that intracellular Ca2+ accumulation plays an important role in the early phase of the positive inotropic effect of the cardiotonic steroids.